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(54) CORELESS THIN-FILM-TYPE PCB TRANSFORMER AND BATTERY CHARGER WITHOUT CONTACT 
POINT OF THE SAME 

(57) Abstract: 

PURPOSE: A coreless thin-film-type PCB(Printed 
Circuit Board) transformer and a battery charger 
without contact point of the same are provided to 
miniaturize a portable implement by using a thin- 
film-type PCB transformer to perform a charger 
without contact point. CONSTITUTION: A PCB 
transformer consists of a first PCB which forms a 
primary part(76) and a second PCB which forms a 
secondary part(78). A converter converts a power for 
common use into a high frequency square wave and 
permits the high frequency square wave into the 
primary part(76) of the PCB transformer. A charger converts an electromotive force induced in the 
secondary part(78) of the PCB transformer by a magnetic field which the high frequency square wave 
generates into a DC(Direct Current) power, and permits the DC power into a charging circuit. 
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£ 1 

^■3 3 «fle^ *«7l. PCB ^-a-7i 

J£ l£ -& l^s] 41*1 °)H <4€- PCB &<S7]e] ?2t M-EfHfl £^ 

£ 2^r £ IS] PCB £<3-7j-I- ol-g-*V ^tfl-g-g- Jj^* ##7l£l 4^S. 

£ 3£ £ 13] PCB £<y-7] 2^* HflEle] ^ s^ofl ^.s. £ ^ 

H 4fe -g- iJ-^sl ^) ^cfl^-g- -9-^^ ^7}s] 7fl^o) ^.g. ^ufl ^ 

51 H*$2\ cf# aJa] o)lofl ofs. ^cfl-g-g. ^-^^ Aj-Afl 2]5.# L^E^ 51 <3 

3h<m 7fl°14cfl^l(PDA), ^(Palm-top) ^ fftfl-g- ^2-^ 5? "S^M^ h||e| 

A o V -8-5lJl $lrr tliHt 3? *cfl-8" ^€7)^ HflEie)<4 #^7l» Ai7l*]j>.5L 7)^ »o V ^^ *ti^ 

■3*1 t»«S -M-^ ^ BflElel ^ ^7l)» SllSfof #^7ll4-f-Al 7 |7l7> #7|<4 t£ 

o]B]^ £7.]}$^ *1\±^7} ^Sfl ^7l^j ^ A>7] l*j-§- Ol-g-g)-^ HflEle)* ^3 «<M-§. * -g- 

t}7) fl^ <S^7> Al^)5] jl °Xt±. ^tfl-g- ^-Aj7]7)ofl ^-8-^71 ^ *fl £££]J2 #^7]S] 7j O-ofl ^ =,^3. 

^flefl^ ^<a-7)l- Al-7)^^ Dfl ^) S A>^-^-nf. cl ^o^ofl ^<?}-7)Sl 2a>^o] *:cfl-g- A^ 7 ] 

71 ^^ofl ^-Sj-S]o1o]: sM, 7171S1 3.7l# S. 7 }a]?]u] £0^ ^ of^- ^Efl^- ^o_V Bf ^-§-Al^ t flo| 

71 Til 3 ^ Si^l-. 

t' ; go| oH^xf e}.^ -i^ sHl 

4^>h ^-^21 -s-^^- xp^fl s<h» ^--g-sw ^-a-71^ H7i(i^si-)oii ^i^ ^ Afls.^. ^<y-7i# ^ 

Sic)-. 
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#71$ s.^^- ^^71 fl* -g- *fll1^^r =HSslS.7l^(Printed Circuit Board: ol«r PCBBr ^#71 

7>, ^a^o] ^^)^ ^ =^^2lS7l^:3!r, ^-^01 ^^Sljl, #7l ^1 Hfl.E2|3.7l^;o)| ^^5>7fl 43 t&Q^S. 

71 51 7fl2 =^S5lS.7l3a-0.5. ^^Sl^- S^O £ 



# 7 |*V s-*-§r c^*V ^ ^^7l7>, PCB &<&7)s] 1*}^ JL^^r T 1 

*£s*3. * #7] PCB ^«a-7lSl 1*HH <?]7>5l-fe ^«r7lfif, #<y-§- *i<3<L3. H^SM ^Wl ^ 

*rfe f^-sl ^ PCB^-a-71 2*H§r-§- -SM PCB^°j7l l^ofl °AAQ ^^al-7> a^H 2)*|| #7l 

PCB^<a-7l 2^r#2l ^Ajofl Jfrs.Q 7l#3* #71 ^^515.^1 o]7>sl-fe #^715. t 1 ^* ^^)o S 



# 47 r #ofl olcHAi, =f-q SL±%°\] tNH^ HIS. cfg. 5Hg#6fl SAlSlClel-S 7>^"tr $ ^USr ^« 7>7.1 

s r ji 5U^-°fl -B-21 SH}. si-71 Ajrgonxi^ ^*)i3<y sis.31 ^ ££r *l-#l-°) 

o] -3*13 *t 5a-S-& °1 7l# S°WH ##fil *H-g- 7 r *l 7 r o))7flfe H ^oitj-. nelji ^ ^.g. ^^^.60 

5SW. «S€ **l ^4 4^°fl cfl*V ^13°J ^rgol -g. g-Tgs} l-^^Tfl 3L% 4 SiCj-Jl 



■g- 5L°]% ^>-8-«V^l ^Jl ^-a-7121 ^ai^. <y«v pcb^- 71* $H] ^2rtr PCB^ 0 J-7ll- A>^.s>al ^.^^ 

^^§>^ « 0 V^2V *^7l2l 3lS ^ofl =1.*V ^Jolcf. 

£ 1-& ^21 -a a] 143 PCB ^ 0 d-7lSl q-El-Hfl ££°lcK 

PCB 7l*ofl -M^l*!- ^<y-7lSl 1a}^2(- 2^*. £^1€ w>2r ^^^Tfl ffAS. "g^ Tie) ol^sl£. 

^- afl^l^V^ PCB ^^7121 1a>^ 7621- 2^ 78^1 7J-7) ^ 5.S ^^-S)<H -^^^ -f-^* 7>^-*>7fl *Vcf. 

£A]^ PCB ^«a-7lSl 7># # #^«- ^<a-7l* (low-profile) 2£ ^l^ SLi-^-^ , ^^ls) 371^ JE.^ * 

-8-71 7H1 2l^-5f7fl ^«g« ^ SlcHr 5i<>ltf. 2Lt> PCB ^^71^ *HJ4| ifL<H» ^>-8-*W »7l "flS-oll ^l^J-Hl-g-ol ^ 

ji 7l^H 7j-£.7> nfl 4. icf. pcb ^«a-7l* -fh<3 PCB(flexible PCB)# ^l-8-«H ^1^*1-^ ^^1# c-1 

£ 2^ £ 121 PCB ^°J-7l# 014*}. ^cfl^-g- #^7lS) olcf. 

•S«-7l 100^ #-§- ^i^-i- PCB ^<y-7l# ^f-SV^ofl 21 ^-*V ^Jfl- (square wave)S. ^€$4. ^«;7l 

1002) ^^oflfe- ^i#tr 5E. 121 PCB ^°J-7l2| 1a>#^- #^tb^. 

aflE-lEl^ 30021 S^o)| #7l £ 1°1 PCB ^«3"7lfil 2^-g- ^^1*14. £tr «HE-1e1 ^^i 5 *1°H ^Atr SIS.* 
^.S ^1^-*H A J"7l HflElsl^ 30021 ufl-^-ofl #*ftrcf. 

#71 aflEiel^ 300O1 #^ v € ^cfl£- 200*. £^1^ uffil- ^0^ # 7 ] BflEie)^ 300^1 c>Efl^o.S. ^>£^- a 0 v ? i 

71 10021 ^^ofl -g-Sl *<>l-#7l UflElel^ 300<H1 -4^^ -f^l ^2fS]7fl tfCf. 
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7>^M1 o] f^^* ^cfl^^ oy ovqef PDA, #lr. <Ue^£. §■ ^cfl-g- 3-SL-f-A] ^ <g#7l7H ;*j.g-s| ^ 
91 4. 

£ 3* £ 1*1 PCB 2*}^ HflEiel S» ££°11 ^-3}-*V ^Efls- i+^VS £^°)4. #iE-¥-J: 300^ uflE^ 5** 14 

Ef^. 

^"71 ^3 f'^lfe PCB^-a-71 l*H*-g- a^-fe ^^.71 1004 PCB^-a-71 2^^-* Sfl-*Hr ##7lJL ^^cf. 
PCB^^l 2*r^-§- ^"7) BflE^S] «j 30021 S-Sol] ^-SJ-*>J1, ^^7l<Hl ^-^^ ^7] ^eH* 30021 vflJfofl S£ 

u flE^ *l 300^1 iflJM ^<dAS. jtAna ^-g-ol ^^7]oi4. 

A o v 7) <fi$-7l lOOfe- cWiH. ^fr7](Dl~D4). #3 -7H aflA] ^ (CI ), <H»\*)( inverter) 110 =L?)5L PCB^^l lx}^ 
76.2.5. ^€4. 

Vs7> r&&7] 100-H1 ?]7l-S]^ AJ-71 c1-o]is. ^^-7l(Dl~D4)Sr #3 5H^AlEi(Cl)S. ^€ ^fMl 

S# 71^ 3)^-5. g«r« ^ ^"71 o]BlEi 1102) <a^cJ-ofl «l7>^Cl-. ^7] 110<H| °l7j-S 3)ff- ^ajvg. ai^S)- ^j 1 

^ J*rS * PCB fc^S) l^ofl tl7>€=r. 

^71 PCB^°J-7l l*Hr 76<H1 9J7^ ^*gsHr ^(magnetic field)* IHM^jI. o] 7>t4]^ PCB^^l 2* r # 7821 
TS-a 80ol] 71^^-8: -8-5.^:4. <#7) PCB^^l 2*Hr 7821 ^Ai 80<Hl -ft-S^ 7l^^^- cM.£.t= ^f r7 ) (D5~D8)2l- 
7fl3flAlEKC2)5. tM§€ 3^33.o| 2lsfl alfl-a 320-^1 SIt^c).. 

A o v 7l f^S)S. 320^ ^ ^<g-i- ^* ^fttr^ 1 3]#°l-fr u fl E i 2lBAT°1] 9l7}&^. t$o] ^ #X\2i\3, 360 

* ^ v 7l uHE^El BAT21 ^<y-4 #fr» ^1§>JI ?M:e) Alj:^. uj-tg-o.^. ^^tr ^l 0 !^^*- IHJM*! A o v 7| f^^i^S 
320O11 ^^-trCr. ^ -#7] ?.]}o] * ^J-A]a?s 360-fr ^7] aflE^a) BAT21 ^«g-* A oM «HEie| BAT2j « c v 

^ 4«f*>Jl, «HE^5l ^EflcH] xga.* *tfl€- ^t^cK 

£ 5fe ^^21 ^Al oflcHl ^-^^ ^^7)21 Aj-Afl 5)5.1- l4^HH 

1S>^ <a«-7]2l tajAislsol oiulE^ 110£- «V a.^Al (half-bridge) a?l ?l»HEl(series resonant inverter)^. 
WW 5tt=r. 

^-S^-J: C34 C4fe °J % <$g:Z}7] 21*1 ^flaflAlE-lol^, Qis} Q 2 ^ £i(MOS)^ ^THJL^B^^I^Ei ^$1^] 

^-¥-5: Tl^ xp^i ^L^s. A ^^. ^av^o] 7J-0]. ^<g-7loH, T2fe -g- ^ahhi ccfs. pcB^^loicf. 

7fl3))AlE-1 C121 <^^1 o]7>^ ^^-^ ^B^AlE-l C34 C4<H] 21 Sfl <g=^^ ^ ^- i$1^1 Ql4 Q22) i$1^ ^ 

•§-°fl 2li5fl T^ifl-S. ^€-^1 ^ 7fl3flAlEl C5* 71^ ^<y- 7l T1 o| 1*>^01| °)7>Sin1-. ^7^-1 AJ-71 7fl3flA)E^ C5^ 

3)^ ^^--1- ^>^f7l 21*1 7]^X\^\0]jL f ^o}-7l Tl^Sr ^7l PCB^°J"7| T221 l^ofl 9i7>Sl^ ^^3Xt"2l 3711- # 
°17) 21 5^ «-7>Hl ^Olcf. 

7fl^A]El C6^r -g-^! ^SflAlE^Ai, #71 PCB^^l T22J ^ °]^^^fi1- ^1 ^^^2] S.# ^^^cf. <$ 7 ) 

PCB^^7l T221 27.}^o\] -H-S^ #°}-2: #7] 7l ^ 320°fl 917}^. 

"ilslEl HQ2; nl-i-^l- go] #7] PCB^^I T221 -S^^r <L3. ^ flS. «o v ^^r ^^itr ^J 6 14. 
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X*. W?] T1-& *\3.4\ JL-g-ol » 0 v^]*Vcf. PCB^°J-7l T2fe *J-S* <y*j ^(magnetizing ind 

uctance)7l- <3*V ^^M] a|sfl D fl ^cf. ^03 #<& 7 ] Tl* <M-8-*r*l 4^ ##(magnetizin 

g current )7V ^lq-xl 71] ^7^^ ■Jl^e^ $.-&o] 

f-*i PCB^<a-7]-b <a«}- "S^H alsj-c^ ^ «lej^i^7l- <tft}]*} 0.3 £Lcf. ^2.3 ^-71 <ytHEi 110<HHTr PCB^ 
°0-7| T22} if-M °J^€^1" °J^1d^3 tf-g-*H 3?3.fi) a^^-l- ^ol 2 oicf. 

ofl^i <^e] 7^1 "g^O] 7 r -^^vgr #-g-OjCf. ;2 2)0.3. -g- l^fi) tgflfe ^A) oflofl ^*)-S]o) ^Sfl^j^^ 

^^^^^ D J ^VMBf °1 ^^^^ ^«<H] S)sfl ^s)l^o> 



#«: u f2f £ a«l-<8 PCB^<a-7l» >M»8-*rte ^*}*)-jl3*) ^cfl-g- 7I7] fi) ^DSH) 7] 

«H« PCB^°a-7)fi) ^fl^ofl oJ-Sr ^TflS)- feo|f c-)^- #<y ^ ^o.^, zi 7J-S- ^ 7 } ^sj-ofl tflsj. 7)0)51 

# C) £<y ^ sicf. atr ^<a-7ls] 37lfi)- SL<#-|- -g-g-7l7lofl 3 ^-sj-Tfl ^ 01^ n>, ^joj:^. o^^q. 

*r tts. 7\Qv\. atb PCB^<a-7l^ *Ha*fl sl°\% *\%-t\7\ h>, ^ajfij J£>?v o].qel- 7l?fla} ^ £7 > D fl^- fco> 
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*f^- =^[SS)37l^: ^<a-7). 

3. 

s£ 7 ] ^Ajo] a o V 7 | HflH5]37l^-fil ^ ^<H1 ^<y-0.3-V-El fJ-^'S-O.S ^^1^* -a^J 0.3 H?1SS137|^- 

^°J-7l. 

^T 1 * 4. 

H^HS)37l^r ^<a-7lfi] t'hI^dI. ^$43. ^©^-^^71 S^HSl37l^ ^<y-7|fi] 1 
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O.S Sffe #^7l. 

St 1 * 8. 
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St 1 * 11. 
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^7^«H1 
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^<LiiL 51- ^ *^d7l. 

^%»- 15. 
^114%H1 5U<>H, 

^t 1 * 16. 
*1)14*<H1 91°]*}, 

Aj-71 ^ i^Al 21 7j-°j-ig ^^lSl A>oH] 21 41- ^j£-§- Tl^AlETl- C-l ^U]*}--^ S. 

3 AS ^3 ^^71. 

ShF* 17. 
*fll4*<Hl SjolAi, 
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¥ A d ^13^4 3ll^^l5]S# ^^1 -Tl^AlEl* D) ^H]*}--g- E^IOS. ^ ° ^^7l . 

18. 

*fl4*<H) &°H, Aj-7] H^S.5)5.7l^- ^°J-7l7>, 
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o-l-*r J?-^* #*d71. 

^t 1 * 20. 

^tF-* 21. 
22. 

ojHlEi-I- 7M^ ^S-7]<4, 



s. n^E5] S 7)^. ^<a-7i 2*h*. <a^ ^<a-fr ^ afleiejoji ^sh? a j 

71 =BlE2)S7l^- ^-a-7] -Jl7>^ ^-^3}-7> IMW?! 2] Sfl #7l = *?I J= 3| 5L7l # ^^7] 2*>3=-S] ^ 

oil -S-5L€ 71^^^- 3jff-.iL -# 7 ) ^#3\3_o\] °\7}S}^ ^f>3)5.# ^ #^7|S T^Jg-g: J^-S-S sffe 

3 3 #^7l. 
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